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1
USING CONTEXT TO EXTRACT ENTITIES
FROM A DOCUMENT COLLECTION

BACKGROUND

Given a large collection of documents, there are various
applications that benefit from having a relatively small subset
of these documents filtered and identified in an appropriate
way, or to extract certain entity information (e.g., words or
phrases) from only relevant documents, or both. By way of
example, consider that the collection to be processed com-
prises the large number of documents on the web, on the order
of'billions. An example entity extraction task may be to iden-
tify mentions of book titles within the web pages, given a
prepared list of the desired book titles.

The task of extracting entities is difficult when some of the
entities in the provided list have a significant overlap with
entities in other domains or with the underlying language of
the documents or both. For example, consider the movie
“seven” (ignoring uppercase versus lowercase) among a list
of movie titles to extract. There are many documents that
contain the term “seven” that have nothing to do with the
movie, e.g., there are seven days in a week, the distance to a
location is seven miles, and so on. This overlap makes it very
difficult to disambiguate relevant (“true”) mentions of such
entities with respect to the domain from irrelevant (“false”)
mentions.

Further, there is generally very limited domain-based
information in terms of available training data, or in terms of
available classifiers for entity extraction tasks or both. In
general this is because there is a significant variety of such
entity lists for which extraction is desired, and differing entity
domains over which extraction may be performed, each
domain having to have a classifier trained with knowledge of
the specific domain. Indeed, such data may be entirely absent
for an entity list or domain. By way of example, there may not
be a classifier available for an entity list comprising romantic
movies. Even if one exists, running such a classifier over such
a large document collection may not be practical as a classi-
fier tends to have large amount of performance overhead.

Another difficulty arises from the large size of the under-
lying document collection, which limits the time that can be
spent on each document for extraction purposes. The large
size of the document collection makes it impractical to iden-
tify all mentions of entities over the entire document collec-
tion as an intermediate step, followed by a subsequent step
that removes false mentions. This is even worse in the pres-
ence of entities that overlap with the underlying language of
the document, e.g., materializing mentions of “man” over
web pages can lead to millions of web page URLs in which
only a small fraction of the pages refer to a movie named

13 23

man.
SUMMARY

This Summary is provided to introduce a selection of rep-
resentative concepts in a simplified form that are further
described below in the Detailed Description. This Summary
is not intended to identify key features or essential features of
the claimed subject matter, nor is it intended to be used in any
way that would limit the scope of the claimed subject matter.

Briefly, various aspects of the subject matter described
herein are directed towards an entity extraction technology by
which a large set of documents is filtered into a smaller subset
of documents that contain mentions of identified entities that
are likely relevant to a domain corresponding to the entities.
In one aspect, a list of entities is input into an entity extraction
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mechanism. The entity extraction mechanism processes the
collection of documents to determine data corresponding to
how frequently each entity of a list of entities corresponding
to a domain is mentioned in the collection. For example, for
each entity, a percentage of how many documents the entity is
mentioned in relative to the total number of documents may
be used as a measure of the entity frequency. Entities that are
mentioned infrequently are identified as specific entities,
while entities that are mentioned frequently are identified as
non-specific (e.g., generic or ambiguous) entities.

For the set of specific entities, context relative to the men-
tions of the entities is extracted from the documents, e.g.,
some number of words or phrases (or a mix of words and
phrases) before and after the entity mention. Based upon the
context, interesting context terms (note that each “term” com-
prises a word, or a phrase comprising multiple words, for
example) for the domain are selected. For example, terms in
the contexts become candidate terms, with those candidate
terms processed based upon count information to eliminate
candidates that are too frequent among the collection (and
thus may not have affinity with the domain or correlation with
entity mentions for the domain), or to eliminate candidate
terms that are as likely to be mentioned within the context of
a specific entity as mentioned outside the context.

Once the interesting context terms for the domain are
known, the documents are processed to determine whether
non-specific entity mentions in those documents are likely
relevant to the domain. To this end, the context surrounding
each non-specific entity mention is evaluated against the
interesting context terms. If there is a match in the non-
specific entity mention’s context with one (or more) of the
context terms, then the non-specific entity mention and docu-
ment are considered relevant to that domain; other documents
are filtered out. A result set containing only relevant docu-
ments or relevant mentions or both corresponding to a filtered
subset of the collection is output.

Other advantages may become apparent from the follow-
ing detailed description when taken in conjunction with the
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example and
not limited in the accompanying figures in which like refer-
ence numerals indicate similar elements and in which:

FIG. 1 is block diagram representing an entity extraction
mechanism that uses context to filter a large document col-
lection based upon entity names for a domain.

FIG. 2 is a flow diagram representing example steps that
may be taken by the entity extraction mechanism to filter the
document collection.

FIG. 3 is a flow diagram representing example steps that
may be taken by the entity extraction mechanism to separate
entities into specific or non-specific (ambiguous) categories
based on counts of the times the entities are mentioned in the
document collection.

FIG. 4 is a flow diagram representing example steps that
may be taken by the entity extraction mechanism to determine
a set of interesting context terms for a domain from the
context of entity mentions.

FIG. 5 shows an illustrative example of a computing envi-
ronment into which various aspects of the present invention
may be incorporated.

DETAILED DESCRIPTION

Various aspects of the technology described herein are
generally directed towards a mechanism that uses context
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around mentions of entities in a large document collection to
perform entity extraction in a generally automated manner.
As will be understood, the technology performs the entity
extraction without necessarily needing any knowledge of the
underlying entity domain for the extraction task.

While entity extraction from documents is one usage sce-
nario for the technology, the mechanism can be used for a
variety of other tasks. For example, as will be understood, the
mechanism may be used as a very fast and automated filtering
mechanism to significantly reduce the amount of data (e.g.,
by orders of magnitude, approximately fifty times in one
implementation) for further processing without requiring
knowledge of underlying entity domains. In this way, for
example, the mechanism may be used as a pre-filter that
provides remaining documents to one or more subsequent
extractors, such as an extractor having advanced domain-
dependent knowledge to further improve the accuracy of
extraction.

The technology described herein may be used to generate
training data, e.g., by providing the output (document-to-
entity mentions) to humans, such as to collect good quality
training data for further supervised learning techniques for a
given entity domain. The technology may be used to generate
rules, e.g., an entity mention is a likely true mention if it
contains context terms.

As such, the present invention is not limited to any particu-
lar embodiments, aspects, concepts, structures, functional-
ities or examples described herein. Rather, any of the embodi-
ments, aspects, concepts, structures, functionalities or
examples described herein are non-limiting, and the present
invention may be used various ways that provide benefits and
advantages in computing and data processing in general.

FIG. 1 is a block diagram showing a document collection
102 being processed in an automated way by an entity extrac-
tion mechanism 104 to provide results 106 corresponding to
a provided set (list) of extracted entities 108. The number of
documents in the collection 102 is typically very large, e.g., at
a web scale The results 106 may comprise a list of entity
mentions for each document, entity mention pair over the
document collection, but may be in any other suitable format,
e.g., a list of document identifiers for the documents that
contain the entity names, text snippets in which the entity
names appear, and so forth.

For example, a document identifier, entity name, and loca-
tion (or multiple locations of that entity name) within the
document may be maintained as the results, e.g., <docID,
“Seven”, 100>. Instances of common documents (the same
document) may be merged in the results, e.g., adocument that
contains two different entity names that are true with respect
to the domain (and thus has two instances) may be referenced
as <docID, <“Seven”, 100>, <“ABC goes to DEFG” 150>>
and so on (where “ABC goes to DEFG” is a hypothetical
movie title); note that a pointer/identifier to the entity name in
the list, rather than the entity name itself, may be maintained
in the data.

In one implementation, the entity extraction mechanism
104 uses various count data 110 obtained from the documents
as described below. As also described below, the entity extrac-
tion mechanism 104 uses context data 112, namely text sur-
rounding the entity names in the documents, to determine
whether mentions of entity names are true or false with
respect to being relevant to the entity.

As can be readily appreciated, the use of appropriate con-
text terms significantly reduces the number of false mentions
of entities within documents. The mechanism 104 uses math-
ematical representations related to frequency distribution,
such as counting of entity mentions or context terms over the
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documents, (which is very efficient and can be performed in
parallel; for example a large document collection, map reduce
architecture may be used).

FIG. 2 shows general logic of the entity extraction mecha-
nism 104, beginning at step 202 where the mechanism 104
splits the entity list based on entity counts. More particularly,
as generally represented in F1G. 3, step 302 extracts an entity
mention count from the documents for each entity. The count
may be the number of documents in which the entity is men-
tioned, may be the total number of instances (if mentioned
twice in the same document add two to the count) or some
combination thereof (e.g., count the instances but not more
than three maximum per document).

If the entity mention count for a given entity is high, such
as above some threshold percentage (e.g., one-tenth of a
percent) of the total number of documents, then that entity is
considered as ambiguous and added to a non-specific list. If
the entity mention count for a given entity is low, then that
entity is not as likely to be ambiguous and is added to a
specific entity list. Using the above example, “Seven” is men-
tioned in a large number of documents, and thus ambiguous
asto whether itis referring to the movie or to another concept,
whereas a movie title having a long or unusual name will be
mentioned far less frequently, and thus when the entity is
mentioned, the document is more likely to be referring to that
specific movie.

Returning to FIG. 2, at step 204 the collection is processed
based upon the entities named in the specific list to extract the
context surrounding the named entities. The general idea is
that if an entity is likely to be the true entity (e.g., an actual
movietitle) in a given document, the terms (words or phrases)
around that entity may be related to the concept (e.g., movies)
to which that entity relates. Because the specific list contains
the entities that are likely true, their contexts provide useful
information. The context may be some number of terms (e.g.,
five, ten, twenty) before and after the entity; note that the
“before” number need not be the same as the “after” number.

Not all of the context terms may be “interesting” terms with
respect to the domain (e.g., movies, medicines, musicians,
consumer electronics, people and so forth), in that they do not
help distinguish entity mentions that are true with respect to
the domain from those that are false. For example, frequently
used terms such as “the” and “was” and “this is” do not
provide much (if any) insight into whether an unknown entity
mention is true or false in a document. However, if the entity
list is names of musicians, for example, a term such as “gui-
tar” is relevant to (has affinity with) the domain and is more
likely an “interesting” term, such as determined in the manner
described above. Note that stopword filtering may be applied
to reduce the number of affinity counts that need to be deter-
mined, e.g., words such as “and” and “the” (and phrases such
as “this is”") can be eliminated without obtaining their affinity
counts in order to eliminate them.

In order to determine whether a context term is considered
interesting, affinity count data is referenced at step 206, as
more particularly represented in FIG. 4. In one implementa-
tion, the mention counts of the context terms are obtained at
step 402 as the affinity counts. At step 404, the mention counts
of the context terms that are near an entity are also obtained.
At step 406, the counts are used to remove candidate context
terms that are used too frequently, or if their mentions are as
likely to be near an entity as not near an entity and thus do not
correlate with entity mentions for the domain; (note that,
exactly likely is not required to be considered “as likely”).
The remaining context terms are those considered as the
“interesting” context terms with respect to having affinity
with the true entity mentions.
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To summarize, context terms (words or phrases) that occur
near the mention of entities in the “specific” entity list are
extracted as candidate context terms for entities in the non-
specific entity list. Further mentions of the candidate context
terms are counted over the document collection. In addition,
for each candidate context term, the affinity counts over the
document collection are generated where the candidate con-
text terms is in the context of an entity in the “specific” entity
list. Candidate context terms that occur in a large number of
documents, or are as likely to be mentioned within the context
of'an entity in the “specific” entity list as they are likely to be
mentioned outside the context of such entities, are removed
from consideration. The remaining candidate context terms
are the “interesting” context terms.

Step 208 of F1G. 2 represents filtering the documents based
on whether at least one interesting context terms is in the
context of a non-specific entity that is mentioned. This filter-
ing restricts the true mentions of “non-specific” entities to
ones where the mentions have at least one “interesting” con-
text term in its context, that is, if there are no “interesting”
context terms near the mention of the entity, the mention is
considered as a false mention and is removed from consider-
ation.

In this manner, an ambiguous entity such as “seven” men-
tioned in a document may be considered a true mention with
respect to a movie title if the surrounding terms include an
interesting context term such as “director” or “starred in” that
were extracted as being interesting context terms from docu-
ments known to have specific entity mentions. Conversely, if
there are no such interesting terms in the surrounding context
of a“seven” mention, then this mention is considered not true
and the document is filtered out. Note that the context need
not be the same number of words or phrases as processed in
the specific entity list, e.g., the context in the specific entity
list from which interesting context terms were extracted may
have been ten words on either side of the specific entity
mention, while filtering non-specific entity documents may
need to have an interesting context term within a five word
context on either side of the non-specific entity mention, or
vice-versa.

Note that the filter may be even more restrictive in an
implementation by having to have two (or some other number
of) interesting context terms within the context of the non-
specific entity mention. The more restrictive filter may be
applied to certain entities and not others. For example, if
instead of having two (non-specific and specific) categories
for entities, consider a split of the entities in the list into a
specific category (e.g., low percentage of mentions per total
documents) and a non-specific category comprising ambigu-
ous (medium percentage) and very ambiguous (high percent-
age) categories. At least a single interesting context terms
may be needed in an ambiguous entity mention’s context to
not filter out the document, with at least two interesting con-
text terms needed for very ambiguous entity mentions. Alter-
natively, the list of interesting context terms may be larger for
ambiguous entity mentions and smaller for very ambiguous
entity mentions, such as by using different affinity counts for
each category.

Information other than counts may be used to help in the
filtering. For example, titles usually start with a capital letter,
and thus if extracting titles, this information can be used as
well.

The entities that are in the specific category are considered
to be likely relevant with respect to the domain, whereby
documents containing these specific entity mentions are not
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6

filtered out from the results. The documents are processed to
extract the specific entity mentions, as represented by step
210.

Step 212 represents producing the results by combining the
extracted specific mentions with the (formerly) non-specific
entity mentions that remain after interesting context-based
term filtering. These results may be used in any suitable way.

As can be seen, the mechanism is frequency or count-
based, and is thus substantially non-specific and can be
applied to entities in a variety of domains. The mechanism
operates in a generally automated manner, without requiring
knowledge of underlying entity domains for the extraction
task.

Exemplary Operating Environment

FIG. 5 illustrates an example of a suitable computing and
networking environment 500 on which the examples of FIGS.
1-4 may be implemented. The computing system environ-
ment 500 is only one example of a suitable computing envi-
ronment and is not intended to suggest any limitation as to the
scope of use or functionality of the invention. Neither should
the computing environment 500 be interpreted as having any
dependency or requirement relating to any one or combina-
tion of components illustrated in the exemplary operating
environment 500.

The invention is operational with numerous other general
purpose or special purpose computing system environments
or configurations. Examples of well-known computing sys-
tems, environments, and/or configurations that may be suit-
able for use with the invention include, but are not limited to:
personal computers, server computers, hand-held or laptop
devices, tablet devices, multiprocessor systems, micropro-
cessor-based systems, set top boxes, programmable con-
sumer electronics, network PCs, minicomputers, mainframe
computers, distributed computing environments that include
any of the above systems or devices, and the like.

The invention may be described in the general context of
computer-executable instructions, such as program modules,
being executed by a computer. Generally, program modules
include routines, programs, objects, components, data struc-
tures, and so forth, which perform particular tasks or imple-
ment particular abstract data types. The invention may also be
practiced in distributed computing environments where tasks
are performed by remote processing devices that are linked
through a communications network. In a distributed comput-
ing environment, program modules may be located in local
and/or remote computer storage media including memory
storage devices.

With reference to FIG. 5, an exemplary system for imple-
menting various aspects of the invention may include a gen-
eral purpose computing device in the form of a computer 510.
Components of the computer 510 may include, but are not
limited to, a processing unit 520, a system memory 530, and
a system bus 521 that couples various system components
including the system memory to the processing unit 520. The
system bus 521 may be any of several types of bus structures
including a memory bus or memory controller, a peripheral
bus, and a local bus using any of a variety of bus architectures.
By way of example, and not limitation, such architectures
include Industry Standard Architecture (ISA) bus, Micro
Channel Architecture (MCA) bus, Enhanced ISA (EISA) bus,
Video Electronics Standards Association (VESA) local bus,
and Peripheral Component Interconnect (PCI) bus also
known as Mezzanine bus.

The computer 510 typically includes a variety of computer-
readable media. Computer-readable media can be any avail-
able media that can be accessed by the computer 510 and
includes both volatile and nonvolatile media, and removable
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and non-removable media. By way of example, and not limi-
tation, computer-readable media may comprise computer
storage media and communication media. Computer storage
media includes volatile and nonvolatile, removable and non-
removable media implemented in any method or technology
for storage of information such as computer-readable instruc-
tions, data structures, program modules or other data. Com-
puter storage media includes, but is not limited to, RAM,
ROM, EEPROM, flash memory or other memory technology,
CD-ROM, digital versatile disks (DVD) or other optical disk
storage, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other
medium which can be used to store the desired information
and which can accessed by the computer 510. Communica-
tion media typically embodies computer-readable instruc-
tions, data structures, program modules or other data in a
modulated data signal such as a carrier wave or other transport
mechanism and includes any information delivery media. The
term “modulated data signal” means a signal that has one or
more of its characteristics set or changed in such a manner as
to encode information in the signal. By way of example, and
not limitation, communication media includes wired media
such as a wired network or direct-wired connection, and
wireless media such as acoustic, RF, infrared and other wire-
less media. Combinations of the any of the above may also be
included within the scope of computer-readable media.

The system memory 530 includes computer storage media
in the form of volatile and/or nonvolatile memory such as read
only memory (ROM) 531 and random access memory
(RAM) 532. A basic input/output system 533 (BIOS), con-
taining the basic routines that help to transfer information
between elements within computer 510, such as during start-
up, is typically stored in ROM 531. RAM 532 typically con-
tains data and/or program modules that are immediately
accessible to and/or presently being operated on by process-
ing unit 520. By way of example, and not limitation, FIG. §
illustrates operating system 534, application programs 535,
other program modules 536 and program data 537.

The computer 510 may also include other removable/non-
removable, volatile/nonvolatile computer storage media. By
way of example only, FIG. 5 illustrates a hard disk drive 541
that reads from or writes to non-removable, nonvolatile mag-
netic media, a magnetic disk drive 551 that reads from or
writes to a removable, nonvolatile magnetic disk 552, and an
optical disk drive 555 that reads from or writes to a remov-
able, nonvolatile optical disk 556 such as a CD ROM or other
optical media. Other removable/non-removable, volatile/
nonvolatile computer storage media that can be used in the
exemplary operating environment include, but are not limited
to, magnetic tape cassettes, flash memory cards, digital ver-
satile disks, digital video tape, solid state RAM, solid state
ROM, and the like. The hard disk drive 541 is typically
connected to the system bus 521 through a non-removable
memory interface such as interface 540, and magnetic disk
drive 551 and optical disk drive 555 are typically connected to
the system bus 521 by a removable memory interface, such as
interface 550.

The drives and their associated computer storage media,
described above and illustrated in FIG. 5, provide storage of
computer-readable instructions, data structures, program
modules and other data for the computer 510. In FIG. 5, for
example, hard disk drive 541 is illustrated as storing operating
system 544, application programs 545, other program mod-
ules 546 and program data 547. Note that these components
can either be the same as or different from operating system
534, application programs 535, other program modules 536,
and program data 537. Operating system 544, application
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programs 545, other program modules 546, and program data
547 are given different numbers herein to illustrate that, at a
minimum, they are different copies. A user may enter com-
mands and information into the computer 510 through input
devices such as a tablet, or electronic digitizer, 564, a micro-
phone 563, a keyboard 562 and pointing device 561, com-
monly referred to as mouse, trackball or touch pad. Other
input devices not shown in FIG. 5 may include a joystick,
game pad, satellite dish, scanner, or the like. These and other
input devices are often connected to the processing unit 520
through a user input interface 560 that is coupled to the
system bus, but may be connected by other interface and bus
structures, such as a parallel port, game port or a universal
serial bus (USB). A monitor 591 or other type of display
device is also connected to the system bus 521 via an inter-
face, such as a video interface 590. The monitor 591 may also
be integrated with a touch-screen panel or the like. Note that
the monitor and/or touch screen panel can be physically
coupled to a housing in which the computing device 510 is
incorporated, such as in a tablet-type personal computer. In
addition, computers such as the computing device 510 may
also include other peripheral output devices such as speakers
595 and printer 596, which may be connected through an
output peripheral interface 594 or the like.

The computer 510 may operate in a networked environ-
ment using logical connections to one or more remote com-
puters, such as a remote computer 580. The remote computer
580 may be a personal computer, a server, a router, a network
PC, a peer device or other common network node, and typi-
cally includes many or all of the elements described above
relative to the computer 510, although only a memory storage
device 581 has been illustrated in FIG. 5. The logical connec-
tions depicted in FIG. 5 include one or more local area net-
works (LAN) 571 and one or more wide area networks
(WAN) 573, but may also include other networks. Such net-
working environments are commonplace in offices, enter-
prise-wide computer networks, intranets and the Internet.

When used in a LAN networking environment, the com-
puter 510 is connected to the LAN 571 through a network
interface or adapter 570. When used in a WAN networking
environment, the computer 510 typically includes a modem
572 or other means for establishing communications over the
WAN 573, such as the Internet. The modem 572, which may
be internal or external, may be connected to the system bus
521 via the user input interface 560 or other appropriate
mechanism. A wireless networking component such as com-
prising an interface and antenna may be coupled through a
suitable device such as an access point or peer computer to a
WAN or LAN. In a networked environment, program mod-
ules depicted relative to the computer 510, or portions
thereof, may be stored in the remote memory storage device.
By way of example, and not limitation, FIG. 5 illustrates
remote application programs 585 as residing on memory
device 581. It may be appreciated that the network connec-
tions shown are exemplary and other means of establishing a
communications link between the computers may be used.

An auxiliary subsystem 599 (e.g., for auxiliary display of
content) may be connected via the user interface 560 to allow
data such as program content, system status and event notifi-
cations to be provided to the user, even if the main portions of
the computer system are in a low power state. The auxiliary
subsystem 599 may be connected to the modem 572 and/or
network interface 570 to allow communication between these
systems while the main processing unit 520 is in a low power
state.

CONCLUSION

While the invention is susceptible to various modifications
and alternative constructions, certain illustrated embodi-
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ments thereof are shown in the drawings and have been
described above in detail. It should be understood, however,
that there is no intention to limit the invention to the specific
forms disclosed, but on the contrary, the intention is to cover
all modifications, alternative constructions, and equivalents
falling within the spirit and scope of the invention.

What is claimed is:

1. A computer-implemented method for analyzing elec-
tronic documents to determine contextual meanings of enti-
ties in the electronic documents and storing digital classifi-
cations of the documents based on the determined contextual
meanings, the method comprising:

inputting entity names from a list of entities corresponding

to domains;

processing a collection of documents to determine how

frequently the entity names are mentioned in the collec-
tion of documents;
classifying at least some of the entity names as specific
entities based on being mentioned in the collection of
documents less than a threshold number of times;

determining interesting context terms in the documents
based on the interesting context terms being positioned
in the documents within a particular word proximity to
the specific entities;
classifying at least some of the specific entities as being
related to the domains based on the interesting context
terms being positioned in the documents within the par-
ticular word proximity to the specific entities; and

storing an association of the at least some of the specific
entities being related to the domains.

2. The method of claim 1 further comprising classifying at
least some of the specific entities as non-specific entities
based on being mentioned in the collection of documents
more than a threshold number of times.

3. The method of claim 2 further comprising:

outputting results corresponding to a first set of documents

that include a mention of a specific entity; and

outputting a second set of documents that each includes a

mention of a non-specific entity and has one or more of
the interesting context terms within the context of the
non-specific entity.

4. The method of claim 3 further comprising merging a
plurality of instances of a common document into a single
representation of that common document in the results.

5. The method of claim 2, wherein classifying at least some
of the entity names as specific entities based on being men-
tioned in the collection of documents less than a threshold
number of times further comprises comparing a percentage of
the documents that contain the at least one of the specific
entities with respect to a total number of documents against a
threshold percentage and classifying entities below the
threshold percentage into a category corresponding to the
non-specific entities.

6. The method of claim 1 wherein determining the inter-
esting context terms comprises determining candidate con-
text terms obtained from contexts of the mentions of the
specific entities, and using count information of the candidate
context terms over the document collection to eliminate can-
didate context terms that appear frequently in the document
collection.

7. The method of claim 1 wherein determining the inter-
esting context terms comprises determining candidate con-
text terms obtained from contexts of the mentions of the
specific entities, and using count information to eliminate
candidate context terms for being as likely to be mentioned
within the context of a specific entity as mentioned outside the
context.
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8. The method of claim 1 wherein determining the inter-
esting context terms comprises determining candidate con-
text terms obtained from contexts of the mentions of the
specific entities and using count information of the candidate
context terms over the document collection to eliminate can-
didate context terms that appear frequently in the document
collection.

9. In a computing environment, a system comprising:

at least one processor,

a memory communicatively coupled to the at least one

processor and including components comprising:
an entity extraction mechanism configured to analyze

electronic documents to determine contextual mean-

ings of entities in the electronic documents and store

digital classifications of the documents based on the

determined contextual meanings, the entity extraction

mechanism configured to:

process a collection of documents to determine how
frequently entity names are mentioned in a collec-
tion of documents,

classify at least some of the entity names as specific
entities based on being mentioned in the collection
of documents less than a threshold number of
times,

determine interesting context terms in the documents
based on the interesting context terms being posi-
tioned in the documents within a particular word
proximity to the specific entities,

classify at least some of the specific entities as being
related to the domains based on the interesting con-
text terms being positioned in the documents
within the particular word proximity to the specific
entities, and

store an association of the at least some of the specific
entities being related to the domains.

10. The system of claim 9 wherein the entity extraction
mechanism outputs results comprising data corresponding to
documents that contain one or more mentions of specific
entities and documents that contain one or more mentions of
the non-specific entities that are determined to be relevant to
the domain.

11. The system of claim 10 wherein the results include a
document identifier, data corresponding to the entity mention
or mentions in that document, and data corresponding to a
location of each entity mention in that document.

12. The system of claim 9 wherein the entity extraction
mechanism determines how frequently each entity is men-
tioned in the collection of documents by counts of mentions
for the entities.

13. The system of claim 9 wherein the entity extraction
mechanism determines the interesting context terms by deter-
mining candidate context terms, and using count information
of the candidate context terms over the document collection
to eliminate candidate context terms that appear frequently in
the document collection.

14. The system of claim 9 wherein the entity extraction
mechanism determines the interesting context terms by deter-
mining candidate context terms, and using count information
to eliminate candidate context terms that are as likely to be
mentioned within the context of a specific entity as mentioned
outside the context.

15. The system of claim 9 wherein the entity extraction
mechanism determines the interesting context terms by elimi-
nate candidate context terms based upon a set of stopwords.

16. The system of claim 9 wherein the domain corresponds
to a movie domain, a medicine domain, a music-related
domain, a consumer products domain, or a people domain.
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17. The system of claim 9 wherein the collection comprises
web documents.

18. One or more computer-readable storage media having
computer-executable instructions, which when executed per-
form steps, comprising:

processing a collection of documents to determine data

corresponding to how frequently entity names are men-
tioned in a collection of documents;
classifying at least some of the entity names as specific
entities based on being mentioned in the collection of
documents less than a threshold number of times;

determining interesting context terms in the documents
based on the interesting context terms being positioned
in the documents within a particular word proximity to
the specific entities;

classifying at least some of the specific entities as being

related to the domains based on the interesting context
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terms being positioned in the documents within the par-
ticular word proximity to the specific entities; and

storing an association of the at least some of the specific
entities being related to the domains.

19. The one or more computer-readable storage media of
claim 18 further comprising extracting interesting context
terms for the domain through obtaining count information of
candidate context terms over the document collection to
eliminate candidate context terms that appear frequently in
the document collection.

20. The one or more computer-readable storage media of
claim 18 further comprising extracting interesting context
terms for the domain through using count information to
eliminate candidate context terms that are as likely to be
mentioned within the context of a specific entity as mentioned
outside the context.



